Introduction
The Research Assessment Exercise (RAE) in the UK provides periodic external evaluation of University-based research for public funding bodies. It increasingly drives public funding of research, which is funded separately from teaching. According to Higher Education and Research Opportunities in the UK (HERO), which administers the RAE, the 'main purpose' of the exercise is:
'to enable the higher education funding bodies to distribute public funds for research selectively on the basis of quality. Institutions conducting the best research receive a larger proportion of the available grant so that the infrastructure for the top level of research in the UK is protected and developed. The RAE assesses the quality of research in universities and colleges in the UK . . . Around d5 billion of research funds will be distributed in response to the results of the 2001 RAE'. (http://www.hero.ac.uk/ rae/AboutUs/)
The exact figures change as government spending priorities in the UK change. Nevertheless, the RAE provides the basis for allocating a significant proportion of research funding for Universities in the UK. Five RAEs have taken place so far in the UK, in 1986 UK, in , 1989 UK, in , 1992 UK, in , 1996 and the last one in 2001. The last two were conducted on a similar basis and provide for comparisons of the performance of Universities in research. In 2001, there were 68 separate subject panels, referred to as 'Units of Assessment' (UoAs). One of the subject panels was 'Business & Management Studies', UoA 43. The panel members for UoA 43 explained the process in the British Journal of Management:
Institutions were free to submit to the UoA of their choice, so that, for example, an institution could choose to submit its research-active staff directly to the Accounting and Finance Panel, or include them within a larger submission to the Business and Management Panel. As in the past, institutions could in effect submit researchers to any panel of their choice, and many panels received some intriguing cross-postings' (Bessant et al., 2003, p. 53) .
The Business and Management Panel received the largest number of submissions of any UoA, with 97 submissions from 94 institutions. Three institutions chose to make two submissions, as they were allowed to, differentiating their tourism or hospitality research from other fields of business and management. For each submission panels awarded a rating on a Seven-point scale, from 1, the lowest, through 2, 3B, 3A, 4, 5, and 5*, the highest, according to how much of the work submitted was 'judged to reach national or international levels of excellence' (http:// www.hero.ac.uk/rae/AboutUs).
Unlike previous RAEs, detailed data from the submissions for the 2001RAE have been made publicly available on the Internet (http:// www.hero.ac.uk/rae). This makes the process more transparent and means that we are not so dependent on the necessarily guarded reflections of the RAE panel members (e.g. Bessant et al., 2003; Cooper and Otley, 1998) in order to make sense of the outcomes. In this article we focus on the journal articles that were cited in the submissions to the Business and Management Panel in the RAE2001. First we will outline the nature of the RAE data that is available, its limitations and the feasibility of using it as the basis for rating individual journals. We also consider the most frequently cited journals and their association with the ratings of submissions. Then we assess the relation between the RAE ratings and recent journal rankings in the Business and Management field, namely Tahai and Meyer in the Strategic Management Journal (1999), Baden-Fuller, Ravazzolo and Schweizer in Long Range Planning (2000) , and the list of journals used by the Financial Times to rank research in business schools as a component in compiling the top 100 full-time MBA programmes (Financial Times, 2003) . We also compare the ratings of RAE submissions with the number of citations they make to journals ranked by Tahai and Meyer (1999) , Baden-Fuller et al. (2000) and the Financial Times list (see Appendix 1). The fourth section explains how we constructed a core list of 562 journals cited in submissions to the Business and Management panel of the RAE2001 (see Appendix 2). Lastly we consider the implications of our research for the next research assessment, which is due to be completed in 2008.
The RAE data and journal ratings
Submissions to subject panels in the RAE2001 consisted of seven components: RA0, an overall summary of staff; RA1 details of those staff that institutions decided to 'return' as ResearchActive; RA2, up to four items of research output produced by each Research-Active member of staff produced during the period 1 January 1996 to 31 December 2000, limited to two items for staff members who joined or left an institution in the period immediately prior to the RAE (we will refer to these research outputs as citations); RA3, research students; RA4, external research income; RA5, research structure and environment, staffing policy, research strategy, and self assessment; RA6, evidence of esteem, individual staff circumstances, contributions of non-research active staff. The components for RA0-RA4 were in a standard format, while the length of the 'textual commentary' in RA5 and RA6 was strictly limited (Bessant et al., 2003, p. 66) . The general view of Business School research directors in the lead up to RAE2001 was that the quality of publications cited in RA2 would be crucial in determining the final rating of submissions. This view was partly derived from the feedback from the Business and Management panel in the 1996 RAE. The feedback suggested that first of all the panel arrived at an overall rating for each submission 'based on the cited published work alone'. Second, the panel took account of other factors in order 'to come to a ''gestalt'' or holistic view of the full range of work undertaken by a department over the four-year period in terms of its national or international excellence' (Cooper and Otley, 1998, p. 76) .
In total 9942 publications were cited for over 3000 Research-Active staff in the RA2s for Business and Management in 2001. According to the panel members, they 'typically read 15-30% of outputs in their sub-areas, with some reading as much as 75%' (Bessant et al., 2003, p. 53) . For both those publications that were read, but especially for those that were not read, it must be assumed that various proxies were used to infer the quality of publications cited. A range of proxies can be conceived, such as the prestige of publishers for books, the appeal of publication titles or the reputations of particular authors. But the most obvious proxy is the perceived ranking of peer-reviewed journals, which makes journal articles the most easily comparable type of output, in terms of the titles of journals from which articles were cited. What is more, with 7973 citations to journal articles in Business and Management submissions (see Table 1 ), accounting for 80% of all publications cited (see Table 2 ), proxies for assessing this type of output are most likely to have been required.
Having downloaded all the available data from submissions to the Business and Management (B&M) panel we ran an initial series of queries in the Access database. For every publication cited in submissions, the RA2 table lists the institution and individual for whom the publication was submitted, as well as the type of publication, output location and other details. For journal articles, output type D, the output location gives the titles of journals in which articles appeared. Therefore the first queries needed to identify the number of duplicate output locations for journal articles, i.e. the total number of journal titles from which journal articles were cited. According to the first run of queries, there were 2270 different journal titles. However, as researchers found when analysing the data for the 1996 RAE (Bence and Oppenheim, 2001, p. 269) , a problem with the data is that there are numerous inconsistencies in spelling and journal title formats. This necessitated a laborious process of cleaning the data, which reduced the number of For example, the number of duplicates was reduced by 130 simply by removing all full stops and replacing ampersands with 'and'. A further reduction of 90 duplicates followed from deleting the definite article 'the'. In most cases we followed the modal spelling of journal titles to ensure consistency, lastly checking year and volume numbers to find out whether articles cited from similar sounding journals actually were from the same journals. Easton and Easton (2003, p. 7) note that as a result of this process 'databases created by different researchers from the HERO data are likely to vary slightly, although not enough to lead to substantially different conclusions'. As will be seen, there are discrepancies between our database and the one used by Easton and Easton.
The next stage was to rate the journals. In our view the simplest method of rating journals is to give each journal a rating that corresponds to the seven-point RAE rating scale. This makes sense because academics in the UK customarily refer to the status of well-known journals in terms of the RAE rating scale, for example, arguing over whether a publication is in 'a five or a five-star rated journal'. What is more, it allows us to present the data in a straightforward and accessible way. In order to arrive at a rating for journals, frequency counts were generated for the number of times each journal was cited in submissions from each of the seven RAE ratings. For example the Journal of Finance has the profile shown in Table 3: The RAE ratings were then attributed a 'working score' as shown in Table 3 . This 'working score' was determined to be able to distinguish between 5* and 5 ratings as well as the 3A and 3B ratings. In terms of calculating the 'average' working score for each journal, we have calculated the mean, mode and median. In the case of the Journal of Finance, the mean 'working score' is found to be 6.47, the mode is 7, and the median was 7, as shown in Table 4 .
The mean provides a greater degree of discrimination between journals, which is intuitively appealing. Some journals are multi-modal, in which case only the higher mode is quoted. However, the median should obviously be used to determine ratings, because it is a more appropriate statistic for ordinal data, where the relative position is being measured rather than some inherent numerical value. The median has a limited range of possible values that are either integers or mid-way between two integers. Thus a more direct correspondence can be shown between the median 'working score' and the RAE ratings. What is more, the median score, unlike the mean, is not affected by unusual values. For example, if a journal is cited only once by a 5* institution, the mean value will be increased but the median is unlikely to be affected. From herein we will refer to ratings in terms of the seven-point scale of the working score. In the case of the Journal of Finance, with a total count of 17, the journal can reliably be declared a 7-rated, or 5* journal.
The data in Table 5 shows the ratings for the 20 most frequently cited journals. These account for 1551 articles, nearly 20% of all journal articles and 16% of all publications cited, which gives an indication of the concentration of articles in a relatively small number of journals compared to the total number of journal titles cited. Out of 1582 journals cited, 777 were only cited once, accounting for only 10% of all journal citations. An indication of the distribution of citations between journals is that 50% of all journal articles were cited from 126 journals, each of which was cited 15 times or more. Ten per cent of all articles were cited from just ten journals. Each of these journals had 75 or more citations (see Figure 1 ). Although the journal titles for articles cited in the 1996 RAE are not available, Bence and Oppenheim (2001, p. 270) have given an indication of the distribution of the journal citations for the 5494 journal articles cited, which we compare with the 2001 RAE in Table 6 . We should point out that although the same article cannot be cited more than once in submissions from one institution, articles with multiple authors can be cited for authors at different institutions. This means that a multipleauthored journal article may be cited in two or more submissions, so that the number of citations is greater than the number of articles cited. This may not necessarily detract from the ratings for our purposes, in the sense that multiple citations of the same article, especially in higher-rated submissions, could be an indication of the perceived quality of either the article, or, more likely, the journal. We can also note that there are several discrepancies between our Table 5 and a  similar table produced by Easton and Easton (2003, p. 8 0   10   20   30   40   50   60   70   80   90   100   0  10  20  30  40  50  60  70  80  90  100 110 120 citations per journal cumulative % of citations Relations in twelfth place with 65 citations, which is probably as a result of confusion between citations for the American journal, Industrial Relations, and the more frequently cited UKbased Industrial Relations Journal. Despite pointing out the confusion caused by the substitution of 's' for 'z' and vice versa, they have misspelled Organization Studies with an 's'. Overall their 'top twenty' only accounts for 1535 citations, which suggests to us that they have missed several duplicates and that our database is slightly more reliable for further research.
Cumulative distribution of journal citations
In order to determine whether there is an association between ratings of submissions and journals we compiled another table for the most 20 frequently cited journals (see Table 7 ). The frequencies for journal citations from submissions rated 3, 2 and 1 had to be combined to make the frequencies large enough to be valid for tests. A chi-square test was conducted on this table and the results show an association between the ratings of submissions and the journals. The association between the journals and the ratings of submissions was highly statistically significant and thus we can conclude that the frequencies quoted in Table 7 are disproportional to the total submissions of the journals (value of chi-square test statistic 5 273.92, degrees of freedom 5 76, 1% critical value 5 107.58, p value 5 2.36 Â 10 À 23 ). In particular, the largest contributions to the value of the chi-square statistic from submissions rated 7 (5*) were from the first four journals shown in Table 8 . The expected frequencies were calculated on the basis that the frequencies of the journals were on a pro-rata basis.
These four journals with an observed frequency greater than the expected frequency can thus be considered to be 'highly rated' journals. In Table 5 we attributed median ratings of 6 to the first three of these journals, whereas Organization was only rated 5, and thus its higher than expected frequency in the 7-rated column of the table was unexpected. In Table 5 the Journal of Marketing Management is attributed a median rating of 5, but we can see that it is represented less in 7-rated submissions than would be expected if the distribution of citations for journals was 'pro rata'. Most of the others journals in Table 5 are attributed median ratings of 5 with the exception of Applied Economics and Personnel Review, which both have median ratings of 4. This is reflected in the higher than expected frequencies of citations of these journals in lower rated submissions, making higher contributions to the chi-square test statistics from submissions rated as 1, 2 and 3 (see Table 9 ).
We will now look at the 21 most frequently cited journals in 6 and 7-rated submissions (see Table 10 ), which we submitted to a further chisquare test. It was not possible to extend the scope of the chi-square tests to a larger number of journals as the tests would not have been valid if low frequencies had been included. The results were again found to be statistically significant showing an association between ratings and journals (chi-square statistic 5 80.9989, df 5 20, critical value at 1% level 5 37.57, p value 5 2.13Â 10
). The largest contributions to the chi-square 
Rankings of journals and institutions in Business and Management
There is a long record of research that has attempted to measure the productivity of business schools in terms of publications by faculty members in leading management journals (e.g. Stahl, Leap and Wei, 1988 The methods for evaluating journals are commonly divided into two basic categories. Surveys of academics form the basis for 'stated preference' studies, whereas 'revealed preference' studies usually 'rely upon citation analysis -an examination of the articles cited in a group of source journals or articles' (Tahai and Meyer, 1999, p. 281) . Several lists were widely circulated in British business schools in the lead up to the RAE 2001. Harzing (2001) provides a comprehensive compilation of journal ratings, mostly derived from surveys of academics. However, Harzing's list contains over 700 journal titles, a large number of which are not cited at all in any Business and Management submissions for the RAE2001, and it does not provide a composite rating or ranking for journals. Therefore it is of limited use for comparison with the RAE ratings. There are, however, four lists of journals that are of particular interest and at least partly contemporaneous with the RAE2001 period, and these can be compared with the RAE ratings of journals. Tahai and Meyer's (1999) ranked list of 65 journals (hereafter referred to as the Strategic Management Journal, or SMJ, list), is derived from an analysis of journal citations to determine which journals have the greatest influence in the field of management. Baden-Fuller, Ravazzolo and Schweizer's (2000) selected list of 32 journals (hereafter referred to as the Long Range Planning, or LRP list), is derived from both revealed preference and stated preference studies and is used to rank the research reputations of European business schools. The LRP list is divided into five sections: ten academic management journals; four general management-practitioner journals; eleven financial journals; two human resource journals; and five marketing journals. Starbuck's (2001) two lists (hereafter referred to as Starbuck 1 and Starbuck 2), consist of 220 business journals ranked by citations per article in the first list, and of 246 journals ranked by citations in business books and journals in the second list. In addition there is the list of 40 Tables 12, 13 and 14 show the citations to journals in the RAE2001 for the SMJ, LRP, and FT lists. Starbuck's much longer lists are incorporated into the core list (see Appendix 2). The three lists have considerable numbers of citations in the RAE2001 submissions; respectively their total citations are 850, 665 and 516, and their overall median ratings are 6. This suggests that these lists identify journals that were widely cited and recognized as high quality in the RAE process. While all of the journals in the LRP list, and all but one in the FT list, were cited in the RAE2001, in the longer SMJ list there are 12 journals that were not cited at all in RAE submissions.
A different way of considering the various lists is in terms of the number of citations to journals on the lists in institutional submissions, and whether the performance of institutions in relation to these lists corresponds to their RAE ratings. The RAE gave a rating for all submissions, but did not rank them. However, given that the object of the exercise was to allocate funds, it makes sense to rank submissions first by their RAE rating and then by number of research-active staff returned. The ranking that results from this is most likely to correspond to the amount of money received from the RAE. The RAE ranking can then be compared to the number of citations to journals on various lists in RAE submissions, as in Appendix 1.
From Appendix 1 we can observe that with a few exceptions, both the numbers and percentages of citations to journals on the various lists are fairly small in the RAE submissions. London Business School stands out for having a far greater percentage of its 271 citations to journals from the FT (39%), SMJ (36%) and LRP (37%) lists than to the top 20 journals in the RAE (9%). In percentage terms only the lowly 2-rated submission from East London is comparable, with 18% of its 34 citations to journal articles coming from the FT list, 21% from the SMJ list, and 18% from the LRP list, as opposed to only 12% from the top 20 list. Baden-Fuller et al. (2000, p. 632) explicitly designed the LRP list for the purpose of ranking institutions by counting the number of publications in their listed journals authored by members of an institution between January 1995 and December 1998. What is more, they criticize the 1996 RAE for 'being overparochial in outlook' (p. 627). There are considerable discrepancies between the scores against the LRP list in Baden-Fuller et al.'s (2000) analysis and the scores against the list in RAE submissions. This suggests that for all except a handful of institutions, London Business School in particular, which have consistently high scores on the LRP list, the scores may not be reliable, and probably result from the presence of one or two professors.
Core journals from the RAE
It is clear from the RAE2001 that Business and Management academics in the UK continue to publish in a wide range of journals, as in RAE1996 (Bence and Oppenheim, 2001; Cooper and Otley, 1998) . But because a minority of journals accounts for a disproportionate number of citations in the RAE we suggest that it is feasible to compile a 'core list' of journals. The relatively inclusive core list presented in Appendix 2 consists of 562 journals. It includes all journals for which there were a relatively large number of citations, including citations in highly rated submissions. In addition the list contains recognized journals in the Business and Management field for which only a small number of citations appeared in highly rated submissions, presumably on account of their exclusivity. The core list accounts for 6590 citations, 83% of all journal citations and 66% of all publications cited. It accounts for 705 journal citations from 7-rated (5*) submissions, 1722 from 6-rated (5), 1853 from 5-rated, 1341 from 4-rated (3A), 645 from 3-rated (3B), 314 from 2 rated and 10 from 1 rated. It includes the twenty most frequently cited journals (i.e. Table 5 ).
Given the concentration of citations from a minority of journals, our view is that a core list that includes journals with a high count and high median rating will be of most interest to the Business and Management field. Therefore, in our first cut of the full list of 1582 journals we selected those titles with at least one citation in a 7-rated (5*), 6-rated (5), or 5-rated (4) submission and three or more citations in total, giving a list of 507 journal titles. There are very few 'high count-low rated' journals, so there is no need to worry about excluding them, and 'low count-low rated' journals, such as Business Law Review (see Figure 2) , are excluded if they do not have any citations in higher-rated submissions. More problematic are the low count-high rated journals, as illustrated in Figure   2 with Environment and Behavior and Work and Occupations. These can be divided into 'obscure' and 'exclusive' journals. The exclusive journals, especially those which feature in 7-rated (5*) submissions, are likely to be of interest. Therefore, we cross-checked the 625 journals with only one or two citations, but with at least one citation in a 7, 6, or 5-rated submission, against both of Starbuck's lists. If these low count-high rated journals appear in either of Starbuck's lists then they are included in the core list on the grounds that they are recognized within the Business and Management field. Starbuck's lists also provide a cross-check for our RAE ratings of journals. For example, the 7-rating for the Journal of Finance would appear to be confirmed by its ranking at 15 The core list gives a snapshot of the ratings of journals based on the actual decisions of institutions making submissions to the RAE and the relative ratings of those submissions by the RAE panel. In other words, the core list reflects the publications that institutions actually cited in submissions to the RAE, which could in a sense be considered as a revealed preference, filtered by the Business and Management panel's expert review of submissions. Institutions were trying to maximize revenue from the RAE under the constraint of the publications available from a research-active faculty during a limited period. The journals in the core list can therefore be taken to be the best that Business and Management academics in the UK were able to publish in during RAE period. As such we anticipate that the list will be of great interest to individual researchers in the field when deciding where to submit work for publication, as well as Business School research directors and journal editors.
With limited feedback from the Business and Management panel (Bessant et al., 2003) , institutions are faced with the problem of secondguessing the rule of thumb that the panel used to decide upon ratings for publications. The core list provides the basis for a preliminary comparison of submissions in order to discern the extent to which journal articles in RA2 determined the rating of submissions (Geary, Marriott and Rowlinson, 2002) . It is worth noting (in Table  2 ) that only 72% of the publications cited in 7-rated submissions were journal articles, compared to 80.5% in 6-rated submissions, and 84% in 5-rated submissions. In the London Business School submission only 69% of the 394 publications cited were journal articles, compared to 87% of the 167 publications cited by Nottingham, and 87% of the 85 publications cited by Kings College. Of the publications cited in the London Business School submission 14.5% consisted of 'other forms of assessable output', many of them London Business School working papers.
Given the apparent hostility of academic staff towards the RAE (Harley, 2002) , a cynical view might be that the core list represents one more stick which research directors can use to beat the last vestiges of intellectual integrity out of their faculty. More optimistically we suggest that by increasing the transparency of the 2001RAE the core list will allow individual researchers to make a more informed decision when deciding where to submit their work in order to achieve the most impact. This is particularly important for researchers in lower-rated institutions who are less likely to be exposed to the tacit consensus concerning journal ratings that informed the decisions on which journals to cite in submissions from higherrated institutions. And ultimately that consensus must have informed the decisions of the Business and Management panel itself. The core list will also be helpful to journal publishers and editors. They obviously already know who has published in their journals, but the core list gives an indication of whether articles in their journals were considered to be among the four best publications for individual researchers. For example, it may well be the case that several researchers in higher-rated institutions have published in particular journals, but that these journals do not feature in the core list because the articles were not among the best four for those researchers.
Discussion and conclusions
In terms of further research, the core list could be considered as the basis for a network analysis of the Business and Management field. The citation counts for journals can be thought of as network connections which provide the basis for building a profile of submissions in order to determine whether the rating of submissions depends on whether they contain research groups with a high degree of internal or external 'network connectedness' (Harvey, Pettigrew and Ferlie, 2002) . The relation between journals and institutions could also be examined. Furthermore, since such a large part of research funding depends on the outcome of the RAE, the editorial policies of certain high count-high rated journals may have exercised considerable influence on the direction of management research in the next few years. This is an issue of significance for current debates over the relative merits of Mode 1 and Mode 2 models of knowledge production (Keleman and Bansal, 2002; Starkey and Madan, 2001; Tranfield and Starkey, 1998) . The interplay between editorial policies and the tactics of institutions making submissions to the RAE is likely to affect the types of knowledge that are valued in the Business and Management field over the next few years. Particular journals have influence because even allowing for a high degree of double counting, as a result of the same article being cited for multiple authors at different institutions, a relatively high proportion of articles appearing in particular journals, such the British Journal of Management, must have been cited in the RAE.
The core list also provides the basis for further comparison of how different subject panels worked in the RAE (Baker and Gabbott, 2002 England, 2004) are that it should take place in 2007 with a reduced number of between 15 and 20 main panels, and around 70 sub-panels. If data comparable to ours were compiled for the other units of assessment from RAE2001 it should be possible to identify units with a significant overlap that could be combined in the proposed main panels. It is also proposed that, as in 2001, submissions can cite 'no more than four outputs for each named researcher' (p. 3). The rating scale used in 2001 will be replaced by a quality profile, indicating the proportion of work in each submission that reaches the four defined 'starred' quality levels: four star, three star, two star, one star and unclassified (p. 6). If the star rating allocated to each output is revealed then it would be much easier to infer a rating of journals from the RAE. On the other hand, if the RAE process is prohibited from providing a judgement 'on the overall quality of a named individual's work and outputs' (p. 11), then presumably the ratings of particular outputs may not be made publicly available. A way round this would be for the four outputs from each individual staff member to be ranked in order of quality by the institution making the submission or by the RAE panel. This would allow for more sophisticated analysis, combining revealed preference and expert review in a way that would allow leading journals to be identified. An additional benefit is that if institutions ranked their own submissions it might counter the perception that books and book chapters are losing out to journals. If a book or book chapter were ranked higher than an article in a leading journal it would indicate the perceived quality of the book or book chapter and signal to the panel that it is one of the publications that they should consider reading. 
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